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Abstract 
We investigate cross-sectional patterns related to dividends in the CEE stock market. We investigate a broad sample of 
1153 companies from 11 countries in years 2002-2014. We use sorting and tests based on cross-sectional regression, and 
apply tests of monotonic relation. The principal findings are as follows. The high dividend stocks perform markedly better 
on a risk-adjusted basis, even after applying the classical three- and four factor models. This observation is supplemented 
with the evidence of monotonic relation: the higher dividend yields, the higher mean returns. However, the abnormal 
returns related to dividend yields are characteristic largely only for big- and midcaps. We find very weak evidence for the 
dividend premium across the micro stocks 
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1. Introduction 
Cross-sectional asset pricing studies based on fundamental factors have a long tradition among practical and 
theoretical economists. Wide-reaching studies show that one of the factors affecting the stock returns and 
allowing the forecasting of their future values is the dividend yield (Fama & French 1988, Campbell & Shiller 
1988a,b, Cochrane 1992, Cochran, DeFina & Mills 1993, Goetzmann & Jorion 1995, Wolf 2000, Goyal & 
Welch 2003, 2007, Campbell & Yogo 2006, Campbell & Thompson 2007, Ang & Bekaert 2007, Maio & Santa 
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Clara 2013). In light of the theory of finance, the possibility of explaining stock returns by fundamental factors 
is related to additional risks resulting from the variability of these factors. The possibility of forecasting stock 
returns based on fundamental factors was also dealt with in studies conducted by representatives of behavioral 
finance. According to their interpretation, the possibility of forecasting stock returns with this method stems 
from the irrational behavior of investors. Equity market participants are prone to making various kinds of 
psychologically-induced mistakes. Additionally, limitations related to market architecture and the irrational 
behavior of institutional investors also affect the above circumstances by preventing the avoidance of improper 
asset valuation.  
The cross-sectional analysis of stock returns based on dividend yields were provided by a wide range of 
finance representatives. The research conducted by Mei (1992) shown occurrence of dividend yields effect in 
stock returns. Claessens, Dasgupta and Glen (1995, 1998) examined cross-sectional pattern of returns in 
emerging markets. They shown significant explanatory power of dividend yields but only on several of 
examined markets. Lewellen (2004) examined the stock returns on NYSE and found that dividend yield provide 
strong evidence of stock returns predictability. Maio and Santa Clara (2013) demonstrated that variation in 
dividend yields is exclusively related to expected returns and not to expected dividend growth. Lewellen (2014) 
studied the cross-sectional properties of return forecasts derived from Fama-MacBeth regressions and shown 
that dividend yield has little predictive power for future returns. Some studies, however, cast doubts on the 
possibility of forecasting stock returns using the dividend yield (Goetzmann & Jorion 1993, Goyal & Welch 
2003). Differences in achieved results are the consequence of the adopted relationship study methodology, size 
of studied sample, type of analyzed market and time period. Most of the cited studies were concerned with 
relations for stock listed on exchanges in the US, other developed countries or emerging markets, but almost 
any studies also touched upon CEE markets. Lyn and Zyowicsch (2004) examined the fundamental determinant 
of returns only for few selected developed markets from CEE region. They found the dividend yields are on 
average positively related to stock returns but with lower degrees of statistical significance. Finally, Zaremba 
(2014b) notices that the dividend yield level may be also a useful tool in a country selection strategy.  
The main motivation for this paper is to investigate the role of dividend yields for the cross-section of stock 
returns in the whole CEE market, taking in to account also small- and microcap stocks. We analyze the 
predictive role of dividend yields for the cross-section of stock returns with the use of a measure named by us 
dividend premium. In this paper, dividend premium is defined as the greater risk-adjusted return of high 
dividend stocks over low or no dividend stock. As far as we know, this is the first study which widely 
investigates this issue for the whole CEE region. Therefore we are filling an important gap in academic 
literature. 
The study aims to contribute in a couple of ways. First, we examine whether the dividend premium is 
observable in Central and Eastern Europe. To this end, we investigate a broad sample of 1153 companies from 
11 countries between 2002 and 2014. Second, we examine whether the dividend premium is equally strong 
across all sizes of stock companies. Third, the innovation lies in the methods applied. In our tests we use both 
traditional three- and four factor models based on data from CEE market and a cross-sectional model 
accounting for the performance of micro caps, introduced by Zaremba (2014a). Additionally, we carry out the 
monotonic relation tests of Patton and Timmerman (2010).  
The principal findings can be summarized as follows. First, we detect a significant premium related to 
dividend yields in the CEE market. The high dividend stocks perform markedly better on a risk-adjusted basis, 
even after applying the classical three- and four factor models. We supplement this observation with the 
evidence of the monotonic relation: the higher the dividend yields, the higher the mean returns. Second, we find 
out that the abnormal returns related to the dividend yield are characteristic mostly for large and mid caps. We 
find very weak evidence supporting the dividend premium across micro stocks. 
The structure of the paper is as follows: in section 2, the data and research methods are described. The 
findings are presented in section 4 and section 5 forms a conclusion. 
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2. Data sources and research methods 
We use international stock returns and accounting data from Bloomberg. Both listed and delisted companies 
are considered in order to avoid any form of survivorship bias. We use monthly time-series, as they provide us 
with a sufficient number of observations (147) to ensure the power of conducted tests and allow us to avoid 
excessive exposure to micro-structure issues (De Moor & Sercu, 2013a). We analyze returns adjusted for 
corporate actions (splits, reverse splits, issuance rights etc.) and cash distributions to investors (dividends). The 
sample period runs from April 2002 to June 2014. The late start date in April 2002 was chosen in order to avoid 
a small sample bias and cover a broader number of companies. The initial sample encompasses 1262 stocks 
from 11 Central and Eastern European countries. However, in line with other studies on asset pricing, we 
screen the data with two crucial filters. First, we winsorise the return data by discarding stocks which delivered 
2.5% of the highest single-month returns and 2.5% of the most extreme negative returns (both groups overlap 
to some extent). This method, aimed at eliminating miscalculated returns from a database, is employed for 
example by Rouwenhorst (1999), Hart et al. (2005), or Chui et al. (2010). Second, again in order to screen out 
any invalid data, we remove all the stocks with dividend yields exceeding 40%. Elimination of observations 
with suspiciously extreme values is an approach taken for instance by McInish et al. (2008), Lewellen (2011) 
or Novy-Marx (2012). After applying the filters, our sample consists of 1153 companies from Bulgaria (106), 
Croatia (146), Czech Republic (10), Estonia (12), Hungary (33), Latvia (17), Lithuania (21), Poland (625), 
Romania (125), Slovakia (35), and Slovenia (35). As the precise definition of CEE countries may vary, we 
follow the OECD glossary (http://stats.oecd.org/glossary/detail.asp?ID=303, accessed 27 July 2014). 
A company is included in the sample in a month t when it is possible to compute its size at the end of month t-1 
and return in month t. The exact sample size grows from 234 in April 2002 to 1146 in June 2014 and the time-
series average is 682. According to our knowledge, this is the broadest sample so far examined in the studies of 
dividends in the CEE market. Our initial accounting and market data are collected in local currencies, however 
we agree with Liew and Vassalou (2000), and Bali et al. (2013) that comparisons using various currency units 
could be misleading. This is especially true in the CEE developing countries, where inflation and risk-free rates 
are sometimes very high and differ significantly across markets. Therefore, we follow the approach of Liu et al. 
(2011), Bekaert et al. (2007), or Brown et al. (2008), and denominate all data in euro to obtain polled 
international results. In order to be consistent with the euro approach, in the study excess returns are computed 
over the one month Euribor rate. 
We investigate the performance of portfolios sorted on dividend yields (DY). Thus, in each month t, we rank 
all stocks on their dividend yields (based on dividends paid during past 12 months). Next, 5 subgroups are 
formed. The first subgroup is composed of stocks whose dividend yield equals 0 (“No DY”). Then, we define 
the 25th, 50th and 75th dividend yield percentiles as breakpoints and thus obtain the other four subgroups. 
Finally, we value-weight the stocks in the respective groups to obtain portfolios. Contrary to numerous studies, 
we do not use an equal weighting scheme, as it may distort the results (Fama & French 1998; Lewellen, 2010) 
and result in implicit returns on rebalancing (Willenbrock, 2011). We test the performance of the described 
portfolios again three distinct pricing models: the classical Capital Asset Pricing Model (Sharpe 1964, 1966, 
Lintner 1965, Mossin 1966), the Fama-French three factor model (Fama & French, 1992, 1993), and four-
factor model, which was originally introduced by Carhart (1997). In all these and future pricing models for the 
CEE market, we use input data from Adam’s Zaremba website. Finally, in order to test whether the intercepts 
are statistically different from zero in a group of portfolios, we evaluate them with the popular GRS test 
statistic suggested by Gibbons et al. (1989).  
Additionally, following the approach of  Waszczuk (2013), we carry out a test of monotonic relation (MR) 
introduced and by Patton and Timmermann (2010).  During the test, we perform 30.000 random draws whether 
there is a monotonicity across all the cross-sectional portfolios: the higher the dividend yields, the higher the 
returns. The precise testing procedure is described in paper by Patton and Timmermann (2010). 
In the end, we also interested in examining whether there are any interaction between the dividend yields 
and the market capitalizations of the investigated companies. Thus, we form double-sorted portfolios from sorts 
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on dividend yields on size. The computation procedure is consistent with similar studies of asset pricing (Fama 
& French, 2012). At the end each month t-1, all the stocks are sorted on size and dividend yields. We define 
20th, 40th, 60th and 80th percentiles as the size breakpoints and the four dividend yield breakpoints are defined in 
the same way as for the single-sorted portfolios. The intersection of the independent 5x5 size sorts and DY 
produces 25 portfolios. Finally, we value-weight the sorts to obtain portfolios which are evaluated in a similar 
fashion as the single sorted portfolios 
An established observation in financial literature is that results of cross-sectional asset pricing tests could be 
seriously impacted and distorted by anomalous behavior of tiny stocks (Fama & French, 2008; De Moor & 
Sercu, 2013b; Waszczuk, 2014). This is especially true when it comes to the CEE market, which is heavily 
populated with micro caps. Zaremba (2014a) notices that in June 2014 the capitalization of over 50% of stock 
companies in CEE countries was 10 million euro or less and for almost 20% it was smaller than 2 million euro. 
We try to address this problem in two ways. First, besides the 5x5 double sorts on value, size and momentum, 
we additionally test a 4x5 sort. The 5x5 results include all five size quintiles, while the 4x5 results exclude 
micro cap portfolios (the quintiles of the smallest stocks). Second, following the suggestions of De Moor & 
Sercu (2013a), we use a cross-sectional model which accounts for the risk of micro cap companies. 
Specifically, we use the model proposed by Zaremba (2014a), which replaces the small-minus-big (SMB) 
factor in the standard three- and four-factor models with the micro-minus-rest factor. The MMR factor returns 
are basically returns on a zero-cost portfolio which is long the quintile of the smallest stocks and long in the 
equal-average of the remaining quintile portfolios. Again, the data on the MMR factor returns comes from 
Adam’ Zaremba website. All the regression models discussed in this paper are estimated using OLS and tested 




The Table 1 presents the summary statistics for the portfolios from single sorts on DY. The average excess 
return of top DY stocks is 1.2%, while the low DY stocks delivered only 0.44%. What is interesting, the mean 
return of stocks, which pay no dividends, equals 0.71 and is actually better than the returns of the lowest 
dividend paying stocks quintiles. However, it seems, that the portfolio of non-payers is heavily populated with 
small stocks, as the average market capitalization is only 100 million euro. Thus, the good performance may be 
at least partly influenced by small-stock effect, so this issue needs to be investigated further. Moreover, the 
high dividend sorts are actually slightly less risky in terms of standard deviation. Although the skewness is 
negative (-0.24), it is still relatively moderate in comparison to usual patterns in the stock market. For example, 
the Mkt-Rf factor for the CEE market in the investigated time period has the skewness of  -0.61. The average  
difference in returns between stocks paying the highest and the lowest dividends is 0.75, however it is not 
statistically significant. The MR test for the 5 portfolios equals 25.92, but for the four portfolios of dividend 
paying stocks it is only 5.17. It markedly supports a hypothesis that there is a monotonicity in excess returns 
which increases along with the past dividend yields. 
The outcomes of the formal statistical analysis of the spanning of the efficient frontier in the mean-variance 
framework are presented in the Table 2. First, after applying the various factor models, the intercepts still 
reveal the same pattern as the raw excess returns. The alphas are the highest in the cases of the top-payers and 
the lowest for the bottom payers, while the intercepts of  the stock with no dividend payments are somewhere 
in the middle. Focusing on the CAPM model, the monthly intercepts of the High DY are equal 0.48 and are 
statistically significant and the both long/short zero-cost portfolios – H-N and H-L – have also positive, high 
and significant alphas.  The intercept of the H-L portfolio is equal 0.81%. Nonetheless. The GRS test statistic is 
2.17 and the corresponding p-value equals 7.56%, which means that the CAPM model is not rejected. Finally, 
the tests of monotonic relations are at the brink of statistical significance. It somewhat supports the 
monotonicity hypothesis but it is not conclusive. 
 
 Table 1. Excess returns on quintile portfolios sorted on dividend yields. 
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No DY Low DY 2 3 High DY H - N H - L   5 P 4 P 
  
Basic statistics   MR test p-value 
Mean 0.71 0.45 0.44 0.92 1.20 0.49 0.75   25.92 5.17
(1.14) (0.81) (0.76) (1.60) (2.32) (1.37) (1.90)      
Standard deviation 7.49 6.72 7.07 6.97 6.25 4.34 4.76       
Skewness -0.61 -0.30 -0.65 -0.24 -0.24 0.45 -0.38      
Excess kurtosis 1.76 0.96 2.61 0.93 1.51 0.73 0.38      
Sharpe ratio 0.09 0.07 0.06 0.13 0.19 0.11 0.16      
Average market cap 100.64 478.97 578.61 746.09 676.46           
The table reports means, standard deviations, skewness, kurtosis and Sharpe ratios of excess returns on quintile portfolios sorted on 
dividend yields. “No DY” is a portfolio of stocks, which paid no dividends, “H-N” and “H-L” are zero-cost portfolios, which are long 
“High DY”, and short “No DY” and “Low DY” respectively.  The numbers in brackets are t-statistics. The last column shows p-values for 
Monotonic Relation tests for all dividend portfolios (“5 P”) and only dividend paying stocks (“4P”).  The means, standard deviations and 
MR’s p-values are expressed in percents, while market capitalizations in million euro. 
The evidence is more striking in the case of the Fama-French three-factor model. In this case both the zero- 
dividend stocks and the top-dividend stocks have statistically significant intercepts. Also the long/short 
portfolios are characterized by positive and significant alphas. As a result of that the GRS test is strongly 
rejected and the p-values of the MR’s tests indicates a clear monotonicity. The outcomes are very similar in the 
case of the four factor model, which additionally accounts for momentum. The both zero-cost portfolios reveal 
positive abnormal returns and the GRS test is rejected. However, in this case the worst performing portfolio is 
the sort of the low-dividend stocks instead of zero-dividend stocks. Thus, the monotonic relation is detected 
only for the four portfolios of dividend-paying stocks. 
Table 2. Intercepts from asset-pricing models to explain monthly excess returns on portfolios from sorts on dividend yields. 
  No DY Low DY 2 3 High DY H - N H - L   GRS p-value   5 P 4 P 
  CAPM   GRS test   MR p-values 
Intercept -0.20 -0.31 -0.39 0.14 0.49 0.70 0.81   2.17 7.56   6.12 10.41
  (-1.12) (-1.24) (-1.72) (0.52) (2.05) (2.08) (2.04)             
  Three-factor model   GRS test   MR 
Intercept -0.47 -0.43 -0.31 0.49 0.54 1.01 0.97   3.48 0.96   0.21 2.24
  (-2.55) (-1.59) (-1.29) (1.75) (2.15) (2.96) (2.34)             
  Four-factor model   GRS test   MR 
Intercept -0.19 -0.80 -0.47 0.45 0.53 0.72 1.33   3.25 1.40   73.59 1.27
  (-0.99) (-2.80) (-1.79) (1.44) (1.92) (1.96) (2.96)           
The table reports intercepts from asset pricing of excess returns on quintile portfolios sorted on dividend yields. “No DY” is a portfolio of 
stocks, which paid no dividends, “H-N” and “H-L” are zero-cost portfolios, which are long “High DY”, and short “No DY” and “Low DY” 
respectively.  The numbers in brackets are t-statistics. The table also shows GRS t-statistics  and p-values for Monotonic Relation tests for 
all dividend portfolios (“5 P”) and only dividend paying stocks (“4P”).  The intercepts and MR’s p-values are expressed in percents. 
As we noticed before, the CEE stock market is heavily populated with very small companies. Thus, the 
presented returns may be largely influenced by a small number of very large firms and not representative for 
other size groups. Therefore, it is interesting to perform a double-sorted cross-section and check whether the 
same return pattern exists across all the size quintiles.  
The Table 3 reports the average excess returns on the portfolios from 25 sorts on size and dividend yields. 
What is interesting is the fact, that the previously detected return pattern holds mainly for the large-caps. In the 
case of micro stocks, these are actually the zero-dividend stocks that perform the best. Furthermore, also the 
low DY stocks have higher mean returns than the medium dividend stocks. The situation is quite similar, but of 
less magnitude, in the case of the second quintile of the smallest stocks. The monotonic relation holds mostly 
for the larger companies. Additionally, the big-caps are also less volatile than the small caps. 
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Table 3. Excess returns on portfolios from 5x5 sorts on portfolios from sorts on dividend yields. 
  Mean   Standard deviation 
  No DY Low DY 2 3 High DY   No DY Low DY 2 3 High DY 
Small 3,30 1,77 0,93 1,36 2,60   6,80 7,87 7,53 9,68 9,56
2 1,61 -0,04 1,43 0,71 2,07   7,14 7,70 9,62 8,26 7,56
3 0,96 1,60 1,61 1,53 1,96   6,31 10,00 9,12 8,50 8,67
4 0,68 0,78 0,88 1,24 1,68   6,48 7,38 7,16 6,59 7,17
Big 0,68 0,44 0,42 0,94 1,17   7,92 6,77 7,18 7,17 6,39
The table reports means and standard deviations of excess returns on 25 portfolios sorted on size (market capitalization) and DY (dividend 
yields). “No DY” is a portfolio of stocks, which paid no dividends. 
This results are to some extend confirmed by the application of asset pricing models (Table 4). Zaremba 
(2014) indicates, that the traditional three- and four-factor models in the CEE market do not cope with the 
returns of micro-caps well. As a reason of that, here we apply also the cross-sectional model based on the 
micro-minus-rest pricing factor. The described outcomes are described in the Table 5., which presents by the 
summary of the regressions to explain the 25 double-sorted portfolios. Focusing first on the 5x5 sorts, the 
CAPM model is strongly rejected, with the GRS statistic of 5.02 and the average absolute intercept of 0.71. The 
market-risk based model explains 56.07% of cross sectional variation in stock returns. The classical three- and 
four-factor models perform better, but are still rejected at a very high level of significance. The R-squared rises 
to about 63% and the average absolute intercept decreases to 0,53. Finally, the serious improvement is 
observed after application of the MMR-based models, although the R2 falls down slightly and the intercepts 
increase. However, all the models are rejected on  the GRS basis. These results are largely confirmed by the 
regressions on portfolios from 4x5 sorts portfolios, which exclude the tiniest firms. Although the R-squared ale 
higher and the average absolute intercepts are lower, nearly all models are rejected on the basis on GRS tests. 
The only exceptions are three- and four-factor SMB-based three factor model, which comes with no surprise, as 
the LHS portfolios include no microstocks. 
Table 4. Summary to explain monthly excess returns on 25 portfolios from sorts on size and DY. 
  5x5   4x5 
  GRS p-value |Į| R2 s(Į)   GRS p-value |Į| R2 s(Į) 
CAPM 5,02 0,00 0,71 56,07 0,77   1,99 1,20 0,56 59,60 0,59
Three-factor (SMB) 4,05 0,00 0,53 63,11 0,76   1,34 16,94 0,40 66,77 0,67
Four-factor (SMB) 3,69 0,00 0,53 62,58 0,69   1,36 15,71 0,42 66,23 0,55
Three-factor (MMR) 1,72 2,79 0,56 59,22 0,75   1,69 4,35 0,56 61,80 0,81
Four-factor (MMR) 1,77 2,30 0,57 58,72 0,66   1,80 2,73 0,60 61,29 0,71
The table reports regression results for the CAPM, three-factor and four-factor models. The models aim to explain the excess returns of 25 
and 20 portfolios formed on DY (dividend yields) and size (market capitalization). GRS is the Gibbons, Ross and Shanken (1989) statistic, 
|Į| is the average absolute intercept, R2 is the average R2 and s(Į) is the standard deviation of the intercepts. The computations are based on 
monthly time-series and the sample period is April 2002 – June 2014. All returns are calculated using stock level data from Bloomberg 
converted to euro. The intercepts, R-squared and standard deviations of the intercepts are expressed in percents. The 5x5 results include all 
five size quintiles; the 4x5 results exclude microcap portfolios. “SMB” and “MMR” refer  to models based on small-minus-big and micro-
minus-rest factors respectively. 
4. Conclusive remarks 
In this paper we investigated the role of dividend yield in the cross-section of stock returns on the CEE 
market. We examined returns of 1153 companies from 11 countries over the period from April 2002 to June 
2012. Our results can be summarized as follows. First, we detected a significant premium related to dividend 
yields in the CEE market. The high dividend stocks perform markedly better on a risk adjusted basis, even after 
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applying the classical three- and four factor models, while the low-dividend stocks perform badly. We 
supplement this observation with the evidence of monotonic relation: the higher the dividend yields, the higher 
the mean returns. Second, we find out that the abnormal returns related dividend yield are largely characteristic 
only for large- and midcaps. We find no evidence supporting the dividend premium across the micro stocks. 
The further research should concentrate mostly on finding out the sources underlying the dividend premiums. 
Some classical risk-based and behavioral stories could be considered. 
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